Climate scenarios and projections have suggested that the impacts of climate change on land use will be noticed particularly by the communities that depend on natural resources for their subsistence. The climate vulnerability of poor communities varies greatly, but in general, climate change combines with other threats and becomes superimposed on existing vulnerabilities. This paper presents a case study that strives to understand the social organization in a vulnerable community of Guaraciaba, in southern Brazil, to investigate aspects of an adaptation strategy to climate change based on the local development and conservation of landraces of a set of crop species. Landraces are varieties better adapted to adversities, especially drought, which is an important threat to the famers in the region. Every farmer receives annually a "kit of biodiversity", a set of local varieties with the amount of seeds necessary to be cultivated in order to produce enough food for the family. The study had a qualitative approach and was carried out through semi-structured interviews with technicians and 30% of the rural families who farm with landraces. The study concludes that the factors that make this adaptation strategy sustainable are: the ability to undertake actions strongly based on local socio-cultural needs (a social support network), biodiversity management practices designed to reduce external economic dependence, self management of genetic resources, the establishment of priorities based on locally available resources, a work plan for community participation (field days, a community based festival), the establishment of the roles of community in the planning and implementation of programs for biodiversity management.
Since climate change and variability may generate strong impacts on agricultural land use, agriculture is increasingly becoming unviable for smallholders and their production systems will deteriorate progressively. Among the factors responsible for this situation include the increasing expansion of the private sector over the land of smallholders, poor access to markets, illiteracy, environmental issues and lack of political will. Therefore, smallholders may enter a vicious cycle of rising debt, increasing input costs and weakening financial returns (FAO, 2012) .
To face rapidly changing farming and environmental conditions caused by climate change, farmers need to be able to plan and quickly respond to such changes, generating flexible innovative systems. Considering this complex problematic situation, the initiative of small farmers in Guaraciaba, a municipality of Santa Catarina State, in southern Brazil, is remarkable. A number of climate adaptation strategies have been developed and adopted by a group of smallholders in the location, such as the use of landraces more adapted to drought (Bonatti, 2009 ).
However, more than the technical adoption of an adaptation strategy by smallholders, it is important to investigate how rural communities are organized in order to assess and evaluate the effectiveness of the adaptation strategies developed and adopted. In this context, this paper presents a study that investigates some aspects of social organization in Guaraciaba.
Climate Conditions, Social Organization and Adaptive Capacity
Adaptation can be considered a natural process: given that animals are alive, their continuous process of adaptation in order to survive can be observed. However, adaptation can be either a spontaneous or a conscious (intentional) process. In general terms, adapting to a specific situation means to fit in, become accustomed, or change to reach a goal. It also involves adjusting to new conditions imposed by the environment. The concept of adaptation has been explored by researchers from different disciplines and it has different meanings and interpretations in biology, medicine, psychology, sociology, geography and many others disciplines.
From a social perspective, Laraia (2005) presents the idea of culture as an adaptive system: cultures are systems of behavior patterns that are socially transmitted to adapt human communities according to their biological bases. Therefore, cultural and social aspects may be determinants of both the state of vulnerability and of the climate adaptation process in a community. From this point of view, the concepts of adaptation and culture share a common interface because they both might be considered human procedures of evolution adapted to survive climate adversities. Human beings have always developed adaptive systems according to their cultural and living conditions to survive in a particular geographical zone. Changes in climate have promoted and motivated cultural transformations in different periods of evolutionary history and evidence of these changes are especially noticeable in agriculture and architecture, since these human activity systems are strongly conditioned by climatic factors (Fagan, 2009 ).
According to Adger (2003) , decisions about adaptation are made by different agents, including individuals, groups, organizations, and governments on behalf of the whole society. However, these decisions very often privilege some sets of interests over others, creating winners and losers. Thus, the effectiveness of any adaptation strategy to climate change will depend on its social acceptability, on the existing political institutions, and on the economic and social-cultural development of the society in question. In this sense, it is important to study the social organization of a community and its modus operandi as inseparable aspects of human agency.
For Nagy et al. (2006) climate adaptation is the process through which stakeholders reduce the adverse effects of climate on their livelihood. This process involves passive, reactive, or anticipatory behavior adjustments and economic structures that can increase sustainability and reduce vulnerability to extreme climate events. An adaptation strategy is effective when it reduces the impact of a potential threat and increases the adaptation capacity (Nagy et al., 2006; Burton & Lim, 2005) . For example, in recent decades a very strong rural exodus from the rural municipalities of Santa Catarina State has been observed, which might be considered a survival strategy for most family farmers. Processes like migration are strategies used by different species and are also cultural processes that different population groups use in an attempt to better adapt and find better living conditions than those they left (Fagan, 2009 ).
Finally, to face adverse climate conditions, vulnerability and adaptation must be considered as a duality in order to understand the existing possibilities available to decrease the impacts of climate change on society. Climate change adaptation can also be understood as an opportunity to rethink the state of vulnerability of a given system www.ccsenet.org/sar Sustainable Agriculture Research Vol. 2, No. 3; 2013 of interest, especially in developing countries, and to reflect about the conditions and relationships that sustain development in these countries. In this sense, it is possible to use climatic events as opportunities to transform development conditions, understanding adaptation as an intentional, conscious process that can improve society.
In order to foster new kinds of adaptation, it is important to understand how local social organization can empower the adaptation process. The distinct cultural aspects of social organization include knowing the roles played by individuals in society and the strategies and relations that arise from their performances. To understand this social dynamic means understanding who are the social actors, what are their roles in relation to the system of interest (neighborhood or community) and what is the network of working relationships, among other aspects. Individually, each person develops a personality and behavior in a form that is intrinsically linked to the cultural context, in order to adapt to the world. These aspects have also been investigated in this case study.
Area Description

Guaraciaba: Site Features and Vulnerability
The municipality of Guaraciaba is located at 26º30' South latitude and 50º30' West longitude, in the Western region of Santa Catarina State, Brazil, 730 kilometers from the state capital, Florianópolis, and 65 kilometers from the province of Misiones in Argentina (Figure 1 ). Guaraciaba has 331.1 km 2 and an estimated population of 11,000 inhabitants, 60.5% of whom live in rural areas. The rural population comprises about 1,500 farm families who mainly raise cattle and swine, and cultivate maize and tobacco among other subsistence crops, on farms with an average area of 18.0 ha. The climate is classified as Cfa (subtropical climate): temperate, humid, mesothermal with a warm rainy summer. The average annual temperature is 18 ºC, and at the extremes there are frosts and temperatures up to 33 ºC (Canci, 2004) . Guaraciaba is an example of a municipality located within the La Plata River Basin in which smallholders have suffered the consequences of extreme weather events such as droughts, frosts and a tornado, which have caused losses in agricultural production and human deaths. Therefore, local agriculture could be heavily impacted if there is an increased frequency of extreme weather events generated by climate change.
• Anchieta • Guaraciaba According to Cardona (2001) the risk of disasters in a given system of interest depends on two factors: on the magnitude of the threat and on the state of vulnerability of this system. Consequently, a decrease in one of these factors leads to a reduction of risk as a whole. Considering a given system of interest, such as an agricultural system or a community, the threat corresponds to an external risk factor, and although it can often be predicted, it usually cannot be fully controlled. Vulnerability, however, corresponds to an internal risk factor, determined by social conditions, and is therefore constructed through human actions.
The social and environmental factors found in Guaraciaba reveal the municipality's vulnerability to climate change: the small size of farms (up to 30 hectares), the dependence on family labor and subsistence agriculture, the low level of mechanization in agricultural activities and the limited financial resources. These features make the agricultural systems highly vulnerable to extreme climatic events. The local vulnerability, therefore, is related Vol. 2, No. 3; 2013 to biophysical aspects such as the terrain and adverse environmental conditions, but also to socio-cultural aspects such as low income and heavy reliance on subsistence from local production.
Landraces Cultivation as an Adaptation Process
Canci (2004) observed that some farmers in Guaraciaba have cultivated and preserved for their own consumption 34 main species of landraces, such as corn and beans, which have a great genetic biodiversity, including more than 200 local varieties (clones). These varieties were preserved because they have a special taste, or because their cultivation was a family tradition, and have helped to reduce the maintenance costs on the farms. To combine all these factors, a "biodiversity kit" was created by selecting local varieties of crops that are better adapted to the farming conditions of the region in a participative process that included farmers, agricultural technicians, scientists, students and other community members. This "kit" has been considered a clear initiative to adapt the local agricultural systems to extreme climate events. It is also an example that allows investigating how climate variability can create a stimulant to transform the local state of vulnerability.
The process that led to the development of the "biodiversity kit" was initiated by technicians who conducted a participatory rapid appraisal to preserve the popular knowledge of farmers about the names of crop varieties, their origin and seed conservation measures, their crop management practices, resistance to disease and pests, harvest and storage methods, and their resistance to adverse climate conditions. The characteristics for the use, preparation and consumption of these crops were studied based on records made by the families over time. The varieties that presented better adaptation to local climate and other geographic conditions were selected to integrate the "kit" (Guadagnin, 2006) .
These local varieties developed by smallholders over many years have been highlighted as special and valuable crop resources with many desirable qualities, such as resilience (Ogliari, Alves; Kist; Fonseca; Balbinot, 2007) . Genetically, these varieties can be defined as geographically or ecologically distinct cultivated populations that have a diverse genetic composition and are adapted to local agro-climatic conditions. The unique adaptation of these varieties to the local environmental conditions makes the local farming systems more sustainable, with fewer demands on inputs helping to conserve the local natural resources.
Methods
Considering the subjective and psychosocial character of the research issues, a qualitative approach was adopted for this case study. According to Neiman and Quaranta (2007) , "a case study can be conducted of a fact, a group, a relationship, an institution, an organization, a social process or a specific situation or scenario, built from a certain slice of social reality, which is always subjective and partial, empirical and conceptual, forming an issue for a study or a problem".
The field research involved semi-structured interviews with local farmers, which were transcribed to a field diary. According to Queiroz (1988) , the interview is a technique for data collection that involves a conversation between the informant and the researcher, and is organized according to the research goals. According to Sautu (2005) , this technique is characterized as "a systematic conversation that aims to obtain, retrieve and record everyday life experiences of people or their concepts". During the interviews, the researcher must present the questions in the local language, allowing the informants to talk about their histories and situations, without interruption or judgment.
The interview stage of this study was also useful for investigating the local expressions and the existing social relationships that compose the local social organization. Considering the communicative context, it is important to note how the interviewer is received by the respondent, the willingness to answer questions, the interview location, how the respondent is positioned, and other factors that can influence the interviewee's acceptance of the researcher (Duarte, 2002) . The interviews for this study were audio taped with the permission of the respondents, without identifying their names. The interviews were divided into three parts: a) presentation of the purpose of the study and the interviewers b) general questions about the local climate and agricultural production, and finally c) life history, important events and social support network. The interviews lasted an average of 45 minutes.
Two parameters were considered to establish the number of respondents: a) families in the community that cultivate landraces (about 30% of the total number of farm families in the community cultivate landraces), to understand their universe in this innovative experience, and b) the number of answers necessary to identify common lines of thinking among the respondents, such as a universe of meaning, symbolic systems, codes, values, attitudes and ideas. Thus, the field investigation was interrupted when it was verified that the material obtained from the interviews could identify logical and symbolic patterns and practices. In total, fifteen families were interviewed. The analysis of the data obtained was based on the responses of the family members in each interview. The interviewees ranged in age from 30 to 70 with an average age of 45. In addition, all the farmers interviewed owned their properties.
An important factor in the analysis of the results is the researcher's ability to perceive in the speeches of the respondents nuances of language and consider the context of the communication. The researcher is responsible for reviewing the discourses and the circumstances in which they occur. Therefore, the procedures adopted to analyze and interpret the results were:
a) To transcribe the responses of all the respondents with the identification of key words perceived during the interview; b) To diagnose the occurrence of contradictions, the recurrence of statements, the use of rhetoric and any other subtle details (silence, doubt and hesitation) in each interview; c) To associate the information obtained in the interviews with the social context of Guaraciaba.
Results
The results will be described considering two main aspects: the "agricultural activities, land use and biodiversity" present in the farms visited, and the "social structure and social support network" of the communities studied.
Agricultural Activities, Land Use and Biodiversity
The farmers interviewed in this study own their rural properties, which range from 8 to 45 hectares. Although the farmers own their land, they do not have the resources and technologies needed for processing their agricultural products and to certify them as organic as required by the market for "bio products". Therefore, in Guaraciaba, there is no difference in the marketing between landrace products (from organic farming) and conventional products, and the organic products are sold in an informal market or directly to consumers. Furthermore, there are no public policies to promote products from small farmers in the local or nearby international markets, creating the need for developing policies that consider the major differences between farmers with strong purchasing power from those with less purchasing power. In this situation, it is necessary to assure the appropriate technical support and political will needed to foster the production of landraces with a lower use of fertilizers and other farm inputs, thus reducing production costs. The seeds used by these farmers come from their own cultivation and have been preserved as the result of an inter-generational family process and/or an exchange with neighbors, as described by Guadagnin, Guadagnin, Canci and Porerekan (2007) . This autonomy in the production and availability of seeds assures a certain level of food security and therefore characterizes a social reproduction and identity strategy of this rural community.
One of the main outcomes of this study is the finding that agricultural production is mainly for the self consumption of the interviewed families. These families produce basically all that they consume (vegetal and animal products), strengthening the existence of a subsistence agriculture, in which livelihood is strongly dependent on land use.
The farmers interviewed highlighted important environmental aspects involved in cultivating landraces, such as their ability to adapt to local climate conditions, lower need for inputs such as fertilizers, lower levels of attack by pests and diseases, their resistance to droughts, and good yields in intercropping systems. As a result, farmers do not need high amounts of financial resources to invest in seeds and other agricultural inputs, and the production cost is relatively low. Farmers also say that while the income from cultivating landraces is lower than that for the cultivation of hybrid varieties, the yields of the landraces are more stable over the years.
The Social Organization and the Social Support Network
The organization of rural households differs essentially from urban households because in rural households the family unit coincides with the production unit: parents, children, and sometimes grandparents work together on their properties since they are all responsible for agricultural production and survival. But the rural exodus of young people is increasingly resulting in a smaller workforce, causing significant changes in the forms of production on the properties, such as shifts from planted crops to milk production.
The families interviewed were also asked to whom do they turn to for help in case of adverse situations and most indicated their neighbors. This is because there is only a small difference between family and neighbor relationships in the communities studied, and in case of an emergency, the farmers find their main social support network among neighbors, since the number of relatives residing in the same community is usually low.
Another important aspect of the existing social structure that supports the process of climate adaptation in Guaraciaba was observed in this case study: the collaboration between farmers and technicians, which together with the social support network, helps create the circumstances for the maintenance of family farming. This collaborative work has been recognized by farmers as essential for fostering the exchange of seeds among the communities, and is acknowledged as an important channel for exchanging local knowledge. Therefore, the community network can be considered as an important social technology in the process of adapting to situations of risk or providing assistance in emergency situations caused by natural disasters.
Finally, the farmers mentioned that since 2005, when the program for the conservation and exchange of landraces was initiated to improve food security in agricultural communities of Guaraciaba, the number of participating families gradually increased. Based on the social network existing in the communities, the activities of some farmers and technicians were identified as essential in the persistent exchange and distribution of landrace seeds, by organizing a work plan for community engagement (with field days and community based festivities).
Discussion
In Guaraciaba, the existence of a cohesive social support network is an important factor that helps reduce the vulnerability of the local agricultural systems and facilitate the adoption of adaptation strategies to minimize the impacts of adverse events such as those likely to be caused by climate change. Social networks are constituted by a set of interpersonal ties that extend beyond the life of an individual, and that include "family, friends, relationships, work, study, inclusion in the community and social practices" (More, 2005, p 37 ). These links can also include institutions and technicians in the region that are mentioned as references in times of crisis, as well as counseling and public services (hospital, public safety, local government, church). According to More (2005) , social networks appear as important objects of analysis in the theory of Lewin, which include variables that focus on informal relationships and in Moreno (1951) , the creator of psychodrama, who developed the sociogram technique to outline a relationship network.
In this sense, fostering social networks and stakeholding should be more frequently considered to be the goal when designing and implementing public policies. It is important to generate measures that promote and strengthen existing social support networks. The strengthening might be developed through relationships with institutions and technicians, and also by encouraging the cohesion of the community to help achieve goals of survival, territorial development and adaptation strategies against extreme weather events.
The smallholders mentioned that the joint efforts of some technicians and farmers were important initiatives for the long-term production of landraces. This might be considered as the result of the action of "nodal farmers". Nodal farmers are able to generate and distribute landraces to farmers located in other agricultural communities and are important sources of local knowledge about landraces (Pinedo et al., 2009 ).
Conclusions
The main factors that make the situation in Guaraciaba a case study about the development of a sustainable adaptation strategy are: the local ability to undertake actions strongly based on the local social support network, the use of biodiversity management practices that reduce external economic dependence, the self-management of genetic resources, the establishment of priorities based on locally available resources, the existence of work plans for community engagement, the establishment of partnerships with other institutions, and the consolidation of the roles of community members in the planning and implementation of the biodiversity management program.
In this context, and considering that a given population can develop its own strategies for developing a sustainable livelihood and maintain its ongoing process of adaptive evolution, the use of landraces in Guaraciaba might be considered a remarkable adaptation strategy by agricultural producers to face climate adversities. Surely, this specific strategy is integrated to a large adaptive cultural system, allowing the community to make its agricultural production more efficient and lower costs, even for that production dedicated to self-consumption. Therefore, this local initiative found in Guaraciaba presents an opportunity for territorial development especially if more consistent support from public policies was provided.
In Guaraciaba, small-scale and subsistence agriculture is also strongly associated with local and traditional knowledge, the organization of farmers to manage natural resources and the improvement of participatory processes. It is important to consider that the actions of farmers based on the knowledge they have about their reality is a key element in their ability to adapt to climate change. Knowledge and collective actions can be the core of economic growth and development, and the understanding of how people and societies acquire and use them-and why they sometimes fail to do so -is essential in improving the quality of people's lives. It can also be concluded that the process of designing adaptation strategies to climate change should consider not only technical issues but also all aspects that are perceived as important for the development of the community. In this sense, an important economic aspect of the strategy developed in Guaraciaba is that the landrace seeds are much less expensive than those of hybrid crop varieties, and in many cases they are obtained free-of-charge in an exchange system among the farmers. Another important factor in the domestic economy of these rural families is that the major portion of their agricultural production is for their own consumption.
Adaptation to climate change for people living in poverty conditions involves surviving all possible threats that are confronted in everyday life. In this sense, any adaptation strategy to climate change and variability must be multidimensional and able to meet different social community needs. Therefore, to develop public polices for adaptation purposes it is fundamental to look at the vulnerability of the community as a whole, to be able to design an integrated adaptation strategy.
Finally, concerning social organization, despite the important role played by landraces in the resilience of local agricultural systems, Guaraciaba is still characterized by youth migration to urban centers. This situation is associated to a complex network of relationships involving not only current land use or the possible threats of climate change and variability, but also to the inexistence of public policies that could improve quality of life in rural areas.
